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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
OPTICAL FIBRES –  

 
Part 2-50:  Product specifications  –  

Sectional  speci fication  for class  B  single-mode fibres  
 

FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commiss ion  ( I EC)  i s  a  worl dwide  organ ization  for standard ization  compris i ng  
a l l  n ational  e l ectrotechn ical  commi ttees  ( I EC National  Comm i ttees).  The  object  of I EC i s  to  promote  
i n ternati ona l  co-operation  on  a l l  q uestions  concern i ng  standard i zati on  i n  the  e l ectri cal  and  e l ectron ic fi e l ds.  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es,  I EC  publ i shes  I n ternational  S tandards,  Techn ical  Speci fi cati ons,  
Techn ical  Reports ,  Publ i cl y Avai l abl e  Speci fi cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cation (s )” ) .  Thei r preparation  i s  en trusted  to  techn ical  commi ttees;  any I EC  Nati onal  Commi ttee  i n terested  
i n  the  subj ect  deal t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non -
governmental  organ izations  l i a i s i ng  wi th  the  I EC a l so  parti cipate  i n  th i s  preparation .  I EC col l aborates  cl osel y 
wi th  the  I n ternational  Organ i zation  for Standard ization  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
agreement between  the  two  organ i zati ons.  

2)  The  formal  decis ions  or ag reements  of I EC on  techn ical  matters  express,  as  nearl y  as  possib le,  an  i n ternati onal  
consensus  of opi n ion  on  the  rel evant  sub jects  s i nce  each  techn ical  commi ttee  has  representati on  from  a l l  
i n terested  I EC National  Committees.   

3)  I EC Publ i cations  have  the  form  of recommendations  for i n ternational  use  and  are  accepted  by  I EC National  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  content  of I EC  
Publ i cations  i s  accu rate,  I EC  cannot  be  hel d  responsi b le  for the  way i n  wh ich  they are  used  or for any 
m i s i n terpretation  by any end  u ser.  

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Commi ttees  undertake  to  app ly I EC Pub l i cations  
transparentl y to  the  maximum  extent  poss ible  i n  the i r national  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC Pub l i cation  and  the  correspond i ng  national  or reg i onal  publ i cati on  shal l  be  cl earl y i n d icated  i n  
the  l atter.  

5)  I EC i tsel f d oes  not  provi de  any attestation  of conform i ty.  I n dependent  certi fi cati on  bod ies  provi de  conform i ty 
assessment  services  and ,  i n  some  areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  responsi b le  for any 
services  carri ed  ou t  by i ndependent certi fi cation  bod i es .  

6)  Al l  u sers  shou ld  ensure  that  they have  the  l atest  ed i ti on  of th i s  publ i cati on .  

7)  No  l i abi l i ty shal l  attach  to  I EC  or i ts  d i rectors,  employees,  servants  or agen ts  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  comm i ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property  d amage  or 
other damage  of any natu re  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cation ,  use  of,  or re l i ance  upon ,  th i s  I EC Publ i cati on  or any other I EC  
Publ i cations.   

8)  Atten tion  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  publ i cation .  Use  of the  referenced  publ i cations  i s  
i nd i spensable  for the  correct  appl i cati on  of th i s  publ i cation .  

9)  Attention  i s  d rawn  to  the  poss ib i l i ty that  some of the  e l ements  of th i s  I EC Publ i cation  may be  the  subject  of 
paten t  ri gh ts .  I EC shal l  not  be  hel d  responsib l e  for i denti fyi ng  any or a l l  such  patent  ri gh ts.  

I n ternational  Standard  I EC 60793-2-50  has  been  prepared  by subcommittee  86A:  F ibres  and  
cables,  of I EC  techn ical  committee  86:  F ibre  optics.  

Th is  fi fth  ed i ti on  cancels  and  replaces  the  fourth  ed i ti on ,  publ ished  i n  201 2.  Th is  ed i tion  
consti tu tes  a  techn ica l  revis ion .  

Th is  ed i tion  i ncludes  the  fol l owing  s ign i fican t techn ica l  changes  wi th  respect to  the  previous  
ed i tion :  

a)  a l i gns  the  requ irements  wi th  the  I TU -T  Recommendations  G .654  (201 2-1 0)  and  G .657  
(201 2-1 0) ;  

b)  adds  a  new sub-category B1 . 2_d ;   

c)  mod i fies  B6  sub-categories  i n  terms  of attenuation  and  chromatic  d ispers ion  coefficient.  
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The  text of th is  standard  i s  based  on  the  fol lowing  documents:  

CDV Report  on  voti ng  

86A/1 571 /CDV 86A/1 61 4/RVC 

 
Fu l l  i n formation  on  the  voti ng  for the  approval  of th is  s tandard  can  be  found  i n  the  report on  
voting  ind icated  in  the  above  table.  

Th is  publ ication  has  been  drafted  i n  accordance wi th  the  I SO/IEC  D irecti ves,  Part 2 .  

A l i s t of a l l  parts  i n  the  I EC  60793  series  publ ished  under the  general  t i t l e  Optical fibres,  can  

be  found  on  the  I EC websi te.   

The  committee  has  decided  that the  con ten ts  of th is  publ ication  wi l l  remain  unchanged  unti l  
the  stabi l i ty date  i nd icated  on  the  I EC web s i te  under "h ttp: //webstore. iec.ch"  in  the  data  
re lated  to  the  speci fic  publ ication .  At  th is  date,  the  publ ication  wi l l  be   

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i ti on ,  or 

•  amended .  

A b i l i ngual  vers ion  of th is  publ ication  may be  i ssued  at  a  l ater date.  

 

IMPORTANT – The 'colour inside'  logo on  the  cover page of th is  publ ication  ind icates  
that i t  contains  colours  which  are  considered  to  be  usefu l  for the  correct 
understand ing  of i ts  contents.  Users  shou ld  therefore print  th is  document using  a  
colour prin ter.  
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OPTICAL FIBRES –  
 

Part 2-50:  Product specifications  –  
Sectional  speci fication  for class  B  single-mode fibres  

 
 
 

1  Scope 

This  part of I EC  60793  i s  appl icable  to  optica l  fi bre  categories  B1 . 1 ,  B1 . 2,  B1 . 3 ,  B2 ,  B4,  B5  
and  B6.  A map i l l ustrati ng  the  connection  of I EC des ignations  to  I TU -T  designations  is  shown  
i n  Annex I .  These  fi bres  are  used  or can  be  i ncorporated  i n  i n formation  transm ission  
equ ipment and  optical  fi bre  cables.  

Three  types  of requ i rements  appl y to  these  fi bres:  

– general  requ i rements,  as  defined  in  I EC  60793-2;   

– speci fic requ i rements  common  to  the  class  B  s i ng le-mode  fi bres  covered  i n  th is  s tandard  
and  wh ich  are  g iven  i n  Clause  5;   

– particu lar requ i rements  appl icable  to  ind ividual  fi bre  categories  or speci fic appl ications,  
wh ich  are  defined  i n  Annexes  A to  G .  

For some fibre  categories  (shown  i n  the  re levant fam i l y speci fications),  there  are  sub-
categories  that are  d isti ngu ished  on  the  basis  of d i fference in  transm ission  attribute  
speci fications.  The  des ignations  for these  sub-categories  are  documented  in  the  ind ividual  
fam i l y speci fications.  

2  Normative references  

The fol l owing  documents,  i n  whole  or i n  part,  are  normativel y referenced  i n  th is  document and  
are  i nd ispensable  for i ts  appl ication .  For dated  references,  on l y the  ed i ti on  ci ted  appl ies .  For 
undated  references,  the  l atest ed i ti on  of the  referenced  document ( i nclud ing  any 
amendments)  appl i es .  

I EC 60793-1  (a l l  parts) ,  Optical fibres – Measurement methods and test procedures  

I EC 60793-1 -1 ,  Optical fibres – Measurement methods and test procedures – Part 1 -1 :  
General and guidance  

I EC 60793-1 -20,  Optical fibres – Part 1 -20: Measurement methods and test procedures –  
Fibre geometry  

I EC 60793-1 -21 ,  Optical fibres – Part 1 -21 : Measurement methods and test procedures –  
Coating geometry  

I EC 60793-1 -22,  Optical fibres – Part 1 -22: Measurement methods and test procedures – 
Length measurement  

I EC  60793-1 -30,  Optical fibres – Part 1 -30: Measurement methods and test procedures –  
Fibre proof test  

I EC  60793-1 -31 ,  Optical fibres – Part 1 -31 : Measurement methods and test procedures –  
Tensile strength   
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IEC 60793-1 -32 ,  Optical fibres – Part 1 -32: Measurement methods and test procedures – 
Coating strippability  

IEC 60793-1 -33,  Optical fibres – Part 1 -33: Measurement methods and test procedures –  
Stress corrosion susceptibility  

I EC 60793-1 -34,  Optical fibres – Part 1 -34: Measurement methods and test procedures –  
Fibre curl  

I EC 60793-1 -40: 2001 ,  Optical fibres – Part 1 -40: Measurement methods and test procedures 
– Attenuation  

I EC 60793-1 -42,  Optical fibres – Part 1 -42: Measurement methods and test procedures –  
Chromatic dispersion  

I EC  60793-1 -44,  Optical fibres – Part 1 -44: Measurement methods and test procedures – Cut-
off wavelength   

I EC  60793-1 -45,  Optical fibres – Part 1 -45: Measurement methods and test procedures –  
Mode field diameter  

I EC 60793-1 -46,  Optical fibres – Part 1 -46: Measurement methods and test procedures –
Monitoring of changes in  optical transmittance   

I EC 60793-1 -47,  Optical fibres – Part 1 -47: Measurement methods and test procedures –  
Macrobending loss   

I EC  60793-1 -48,  Optical fibres – Part 1 -48: Measurement methods and test procedures –  
Polarization mode dispersion  

I EC  60793-1 -50,  Optical fibres – Part 1 -50: Measurement methods and test procedures – 
Damp heat (steady state)  tests   

I EC  60793-1 -51 ,  Optical fibres – Part 1 -51 :  Measurement methods and test procedures – Dry 
heat (steady state)  tests  

I EC 60793-1 -52,  Optical fibres – Part 1 -52: Measurement methods and test procedures –  
Change of temperature  tests  

I EC 60793-1 -53,  Optical fibres – Part 1 -53: Measurement methods and test procedures –  
Water immersion  tests 

I EC 60793-2,  Optical fibres −  Part 2: Product specifications – General 

I EC 60794-3,  Optical fibre cables – Part 3: Outdoor cables – Sectional specification 

I EC TR 6231 6,  Guidance for the  interpretation of OTDR backscattering traces 

3 Terms and  defin i tions  

For the  purposes  of th is  document,  the  terms and  defin i ti ons  g iven  in  I EC 60793-2  and  the  
I EC 60793-1  series  appl y.   

NOTE  General  defi n i ti ons  for fi bres  are  provi ded  i n  I EC 60793-2.  The  defi n i ti ons  of the  speci fi ed  attri bu tes  are  
con tained  i n  the  rel evant  test  methods  standard  of the  I EC  60793-1  series,  wh i l e  genera l  d efi n i ti ons  for testi ng  are  
provi ded  i n  I EC 60793-1 -1 .  
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4 Abbreviations  and  symbols  

For the  purposes  of th is  document,  the  fo l l owing  abbreviations  and  symbols  appl y:  

λ0   zero  d ispers ion  waveleng th  

Favg  average  strip  force  

Fpeak  peak strip  force  

MFD  mode  fie l d  d iameter 

nd  s tress  corros ion  parameter – d ynam ic 

PMD  polari zation  mode  d ispersion  

PMDQ  PMD  l i nk design  va lue  

5 Specifications  

5.1  General  

The fibre  shal l  consist of a  g lass  core  and  g lass  cladd ing  i n  accordance  wi th  the  construction  
of optical  fibre  class  B  – s i ng le-mode fi bre  – as  g iven  in  I EC 60793-2.  

The  term  “g lass”  usual l y refers  to  material  cons isti ng  of non-meta l l ic oxides.  The  composi ti on  
of some fibres  may be  a l l  g lass,  or g lass  and  g lass/hard  pol ymeric composi tes.  

5.2  Dimensional  requ irements  

Relevant d imensional  attribu tes  and  measurement methods  are  g i ven  i n  Table  1 .  

Requ i rements  common  to  a l l  categories  of cl ass  B  s i ng le-mode  fi bres  are  g i ven  i n  Table  2 .  

Cladd ing  d iameter,  cladd ing  non-ci rcu lari ty,  and  core  concentrici ty error shal l  be  speci fi ed  i n  
the  fam i l y speci fications  

Table  1  – Dimensional  attributes  and  measurement methods  

Attribute  Measurement method  

Cladd ing  d i ameter I EC 60793-1 -20  

Cladd ing  non-ci rcu lari ty I EC 60793-1 -20  

Core-cl add ing  concentri ci ty error I EC 60793-1 -20  

Primary coati ng  d iameter I EC 60793-1 -21  

Primary coati ng  non -ci rcu l ari ty  I EC 60793-1 -21  

Primary coati ng -cladd ing  concentri ci ty error I EC 60793-1 -21  

F ibre  l eng th  I EC 60793-1 -22  
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Table  2  – Dimensional  requ irements  common  to  al l  category B  fibres  

Attribute  Un i t  Limi t 

Primary coati ng  d iameter – uncolou red  µm  235  to  255  a  

Primary coati ng  d iameter – col oured  µm  235  to  265  
a  

Primary coati ng -cladd ing  concentri ci ty error µm  ≤  1 2 , 5  

F ibre  l eng th  km  b  

a  The  above  l im i ts  on  primary coati ng  d iameter are  most  common l y used  i n  te l ecommun ications  cables.  There  

are  other appl i cati ons,  such  as  fi bre  for use  wi th i n  opti cal  sub-systems,  p i g tai l s ,  or specia l ty appl i cations  
such  as  for submarines  cabl es  or for compact FTTH  cables ,  wh ich  use  other primary coati ng  d i ameters,  
several  of wh ich  are  l i s ted  below.  

 Al ternati ve  nom inal  primary coati ng  d iameters  and  ranges:  

 200   µm  ±  1 0  µm  (uncoloured ;  1 90  µm  to  220  µm  colou red )    

 400   µm  ±  40  µm  

 500   µm  ±  30  µm  

 700   µm  ±  1 00  µm  

 900   µm  ±  1 00  µm  

 The  primary coati ng  cl add ing  concentri ci ty error shou l d  be  l im i ted  to  a  maximum  1 0  µm  for 200  µm.  

 Al ternati ve  coati ng  d i ameters  may impact fi bre  connecti vi ty such  as  ri bbons,  mu l ti -fi bre  connectors,  
mechan ical  spl i ces,  and  fus ion  spl i ce  protectors ;  they may a l so  need  ad justments  to  connecti vi ty tool s .  

b  Leng th  requ i rements  vary and  shou ld  be  agreed  between  suppl i er and  customer.  

 

5.3  Mechan ical  requ irements  

Relevan t mechan ical  attribu tes  and  test methods  are  g iven  i n  Table  3.  The  re lationsh ip  
between  some of these  attribu tes  and  mechan ical  re l i abi l i ty are  described  i n  I EC  TR 62048.  

Requ irements  common  to  a l l  categories  of class  B  s i ng le-mode  fi bres  are  g i ven  i n  Table  4.  

Table  3  – Mechan ical  attributes  and  test methods  

Attribute  Test method  

Proof test  I EC 60793-1 -30  

Tensi l e  s trength  I EC 60793-1 -31  

Coati ng  stri ppabi l i ty  I EC 60793-1 -32  

Stress  corrosi on  suscepti bi l i ty  I EC 60793-1 -33  

F ibre  curl  I EC 60793-1 -34  
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Table  4 – Mechan ical  requ irements  common  to  al l  class  B  fibres  

Attribute  Un i t  Limi t 

Proof s tress  l evel  GPa  ≥  0 , 69  a  

Coati ng  stri p  force  (average)  b,  c  N  1 , 0  ≤  F
ave  

≤  5 , 0  

Coati ng  s tri p  force  (peak)  b ,  c  N  1 , 0  ≤  F
peak 

≤  8 , 9  

F ibre  cu rl  rad ius  m  ≥  2  d  

Tensi l e  s trength  (med ian)  for 0 , 5  m  specimen  l eng th  GPa  ≥  3 , 8  

Stress  corrosi on  suscepti bi l i ty parameter,  n
d
 – ≥  1 8  

a
 The  proof test  va l ue  of 0 , 69  GPa  equals  abou t 1  %  s tra in  or abou t 8 , 8  N  force.  For the  rel ati on  between  
these  d i fferen t  un i ts ,  see  I EC  TR 62048: 201 4,  7 . 4 .  

b  E i ther average  s tri p  force  or peak s tri p  force,  wh ich  are  defi ned  i n  the  test  procedu re,  may be  speci fi ed  wi th  
agreement  between  suppl i er and  customer.  

c  I n  case  of a l ternati ve  nom inal  primary coati ng  d iameters  (see  Tab le  2 ) ,  associated  a l ternati ve  coati ng  s tri p  
force  values  need  to  be  ag reed  between  suppl i er and  customer.  

d  Depend ing  on  spl i ci ng  methods,  a  m in imum  of 4  m  may be  speci fi ed  for fi bre  i n tended  to  be  used  i n  some  
cable  constructions  – such  as  ri bbon  cabl e.  

 

5.4  Transmission  requ irements  

Relevan t transm ission  attribu tes  and  measurement methods  are  g i ven  i n  Table  5 .   

Requ i rements  common  to  a l l  categories  of cl ass  B  s i ng le-mode  fi bres  are  shown  i n  Table  6 .   

Requ i rements  that sha l l  be  speci fi ed  i n  the  fam i l y speci fications  are  l i sted  i n  Table  7 .  

Table  5  – Transmission  attributes  and  measurement methods  

Attribute  Measurement method  

Attenuati on  coeffi cien t  I EC 60793-1 -40  a  

Chromatic  d i spersion  I EC 60793-1 -42  

Cu t-off wavel ength  b  I EC  60793-1 -44  

Mode  fi e l d  d i ameter I EC 60793-1 -45  

Change  of opti ca l  transm ission  I EC 60793-1 -46  

Macrobend ing  l oss  I EC 60793-1 -47  

Polari zation  mode  d ispersion  I EC 60793-1 -48  

NOTE  The  i n d icated  maximum  attenuati on  values  appl y to  uncabled  opti cal  fi bres;  for the  maximum  cabled  
attenuation  values,  reference  i s  made  to  I EC 60794-2,  wh ich  can  be  used  i n  con junction  wi th  th i s  s tandard .  

a
 The  attenuati on  coeffi cien t  at  various  wavelengths  can  be  calcu lated  us ing  the  measured  values  at  a  few 
wavel engths  us i ng  a  spectral  model  such  as  that  g i ven  i n  I EC 60793-1 -40.  For example,  the  attenuati on  at  
1  480  nm  can  be  ca lcu lated  and  used  for des ign  of systems  that  employ remote  pumping  of opti cal  
ampl i fi ers.  When  us ing  Method  C,  OTDR,  add i ti onal  gu i dance  i n formation  i n  I EC TR 6231 6  shal l  be  taken  
i n to  account.  As  reported  i n  I EC 60793-1 -40,  the  spectra l  attenuati on  model ,  to  date,  has  on l y been  
demonstrated  on  B1  and  B2  fi bres  

b
 There  are  two  ways  to  measu re  cu t-off wavelength ,  l ead i ng  to:  fi bre  cu t-off wavel ength  λ

c
 and  to  cable  cu t-

off wavelength  λ
cc
,  respecti ve ly.  The  correl ation  of the  measured  va lues  of λ

c
 and  λ

cc
 d epends  on  the  

speci fi c  fi bre  and  cab le  des ign  and  the  test  cond i ti ons.  Wh i l e  i n  general  λ
cc
 <  λ

c
 a  general  quanti tati ve  

re l ati onsh ip  cannot  be  eas i l y  establ i shed ,  the  importance  of ensu ring  s i ng le-mode  transm ission  i n  the  
m in imum  cable  l eng th  between  j o i n ts  at  the  m in imum  operati ng  wavel ength  i s  paramount.  Th i s  may be  

performed  by recommend ing  the  maximum  cable  cu t-off wavelength  λ
cc
 of a  cabled  s i ng l e-mode  fi bre  to  be   

1  260  nm  or for worst  case  l en g th  an d  bend s  by  recommend i n g  a  m aximum  fi b re  cu t -off wave l eng th  λ
c
 to  

be  1  250  nm .  
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Table  6  – Transmission ,  requ i rements  common  to  al l  class  B  fibres  

Attribute  Un i t  Limi t 

Polari zation  mode  d i spers ion  (PMD)  coeffi cien t  l i nk 
desi gn  va lue  (PMD

Q
)  

ps/√km  
a  

a
 A maximum  value  of PMDQ  on  uncabled  fi bre  shal l  be  agreed  between  suppl i er and  customer to  sati sfy the  
primary requ i rement of cabl e  PMD,  g i ven  i n  I EC 60794-3.  

 

Table  7  – Add itional  transmission  attributes  requ ired  in  the  fami ly specifications  

Attribute  

Attenuati on  coeffi cien t  and  wavel engths  

Chromatic  d i spersion  characteri sti cs  

Nom inal  mode  fi e l d  d i ameter (MFD)  range  and  wavelength  

Mode  fi e l d  d i ameter to l erance  

Cabl e  cu t-off wavel ength  

Macrobend ing  l oss  i ncl ud i ng :  wavel ength ,  mandre l  s i ze,  and  number of tu rns  

Cladd ing  d i ameter 

Cladd ing  non-ci rcu lari ty  

Core  concentri ci ty error 

 

For category B4  fibre,  i n formation  for system  des ign  i s  g i ven  i n  Annex H .  

5.5  Environmental  requ irements  

5.5. 1  General  

Envi ronmenta l  exposure  tests  and  measurement methods  are  documented  i n  two  forms:  

– re levant environmental  attribu tes  and  test methods  are  g i ven  in  Table  8 ;  

– measurements  of a  parti cu lar mechan ica l  or transm ission  attribu tes  that may change on  
the  appl ication  of the  environment are  l i s ted  i n  Table  9 .  

Table  8  – Environmental  exposure  tests  

Attribute  Test method  

Damp heat tests  I EC 60793-1 -50  

Dry heat tests  I EC 60793-1 -51  

Change  of temperature  tests  I EC 60793-1 -52  

Water immersion  tests  I EC 60793-1 -53  

 

Table  9  – Attributes  measured  in  environmental  exposure  tests  

Attribute  Test method  

Change  i n  opti cal  transm iss ion  I EC 60793-1 -46  

Attenuati on  I EC 60793-1 -40  

Coati ng  stri p  force  I EC 60793-1 -32  

Tensi l e  s trength  I EC 60793-1 -31  

Stress  corrosi on  suscepti bi l i ty  I EC 60793-1 -33  

 

These  tests  are  normal l y conducted  period ica l l y as  type-tests  for a  fibre  and  coating  design .  
Un less  otherwise  ind icated ,  the  recovery period  a l l owed  between  the  completion  of the  
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envi ronmental  exposure  and  perform ing  the  attribute  measurements  shal l  be  as  stated  i n  the  
particu lar envi ronmental  test  method .  

5.5.2  Optical  envi ronmental  requ irements  – Attenuation  

Change in  attenuation  from  the  i n i tial  va lue  shal l  be  l ess  than  the  values  i n  Table  1 0 .  
Attenuation  shal l  be  measured  period ical l y during  the  enti re  exposure  to  each  envi ronment 
and  after removal .  

Table  1 0  – Change  in  attenuation  for environmental  tests  

Envi ronment Wavelength  
nm  

Maximum  attenuation  i ncrease  
dB/km  

Damp heat  1  550,  1  625  ≤  0 , 05  

Dry heat  1  550,  1  625  ≤  0 , 05  

Change  of temperature  1  550,  1  625  ≤  0 , 05  

Water immers ion  1  550,  1  625  ≤  0 , 05  

NOTE  Attenuati on  changes  a t  wavel engths  l ower than  the  test  wavel ength  are  smal l er than  the  attenuation  
change  at  the  test  wavelength .  

 

5.5.3  Mechan ical  environmental  requ irements  

5.5.3.1  General  

These  tests  are,  in  practice,  the  most severe  requ i rements  amongst the  envi ronments  defined  
i n  Table  8 .  

5.5.3.2  Coating  strip  force  

The attributes  g iven  in  Table  1 1  shal l  be  veri fi ed  fo l lowing  removal  of the  fibre  from  the  
particu lar envi ronment.  

Table  1 1  – Coating  strip  force  for environmental  tests  

Envi ronment Average  strip  force   
N  

Peak strip  force   
N  

Damp heat  1 , 0  ≤  F
avg

 ≤  5 , 0  1 , 0  ≤  F
peak

 ≤  8 , 9  

Water immersion  1 , 0  ≤  F
avg

 ≤  5 , 0  1 , 0  ≤  F
peak

 ≤  8 , 9  

I n  case  of a l ternati ve  nom inal  primary coati ng  d iameters  (see  Tabl e  2 ),  associated  a l ternati ve  coati ng  stri p  force  
val ues  need  to  be  agreed  between  suppl i er and  customer.  

 

5.5.3.3  Tensi le  strength  

The attribu tes  g i ven  in  Table  1 2  shal l  be  veri fi ed  fol lowing  removal  of the  fi bre  from  the  
environment i nd icated .  

Table  1 2  – Tensi le  strength  for environmental  tests   

Envi ronment 
Med ian  tensi l e  s trength  (GPa) ,  

specimen  l ength :  0 ,5  m  
1 5  percen ti l e  of the  tensi l e  strength  

d istribu tion  (GPa),  specimen  l ength :  0 , 5  m  

Damp heat  ≥  3 , 03  ≥  2 , 76  

NOTE  These  requ i rements  do  not  apply to  hermetical l y coated  fi bre.  (A hermetic  coati ng  i s  a  protecti ve  l ayer 
that  completely segregates  the  g l ass  fi bre  from  moistu re,  thereby ensuri ng  a  h i gh  l evel  of s tress  corros ion  
res i stance.  Typical  hermetic  coati ng  i s  a  carbon  l ayer of several  m icrons  th i ckness  appl i ed  on  the  g l ass  
su rface. )  
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5.5.3.4  Stress  corrosion  susceptibi l i ty 

The attribu te  g i ven  in  Table  1 3  shal l  be  veri fi ed  fo l lowing  removal  of the  fi bre  from  the  
envi ronment i nd icated .   

Table  1 3  – Stress  corrosion  susceptibi l i ty for environmental  tests  

Envi ronment Stress  corrosion  susceptibi l i ty parameter,  d  

Damp heat  ≥  1 8  

NOTE  Th is  requ i rement does  not  appl y to  hermetical l y coated  fi bre  (see  defi n i ti on  for hermetic  coati ng  i n  
Table  1 2 ).   
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Annex A 
(normative)  

 
Fami ly speci fication  for category B1 .1  s ingle-mode fibres  

A.1  General  

This  d ispersion  unsh i fted  s ing le-mode  fi bre  is  optim ized  for use  i n  the  1  31 0  nm  reg ion  bu t  
can  be  used  i n  the  1  550  nm  and  1  625  nm  reg ions.  Depend ing  on  l i nk l eng th  and  b i t  rates,  
d ispers ion  may need  accommodation  i n  the  1  550  nm  and  1  625  nm  reg ions.  

The  clauses  and  tables  i n  Annex A con tain  particu lar requ i rements  appl icable  to  category 
B1 . 1  fibres.  Common  requ irements,  repeated  here  for ease  of reference  from  the  sectional  
speci fication ,  are  noted  by an  entry i n  the  “Reference”  column.  Relevan t notes  from  the  
sectional  speci fication  are  not  repeated  bu t i nd icated  wi th  a  superscript “SS ” .  

A.2  Dimensional  requirements  

Table  A. 1  conta ins  d imensional  requ irements  speci fic  to  category B1 . 1  fibres.  

Table  A. 1  – Dimensional  requ irements  specific  to  category B1 . 1  fibres  

Attribute  Un i t  Limi t Reference  

Cladd ing  d i ameter µm  1 25  ±  1  5 . 2  

Cl add ing  non-ci rcu lari ty  %  ≤  1 , 0  5. 2  

Core  concentri ci ty error µm  ≤  0 , 6  5. 2  

Primary coati ng  d iameter – uncolou red  
a  

µm  235  to  255  5. 2  

Primary coati ng  d iameter – col oured  
a  

µm  235  to  265  5. 2  

Primary coati ng -cladd ing  concentri ci ty error µm  ≤  1 2 , 5  5. 2  

F ibre  l eng th  km  See  5. 1  5. 2  

a  Al ternati ve  nom inal  primary coati ng  d iameters  may be  used  (see  Table  2 ) ,  to  be  agreed  between  suppl i er 
and  customer.  

A.3  Mechanical  requirements  

Table  A. 2  contains  mechan ical  requ irements  speci fic  to  category B1 . 1  fibres.  

Table  A.2  – Mechan ical  requ irements  specific  to  category B1 . 1  fibres  

Attribute  Un i t  Limi t Reference  

Proof stress  l evel  GPa  ≥  0 , 69SS  5. 3  

Coati ng  stri p  force  (average)  SS  
N  1 , 0  ≤  F

ave  
≤  5 , 0  5 . 3  

Coati ng  s tri p  force  (peak)  SS
 

N  1 , 0  ≤  F
peak 

≤  8 , 9  5 . 3  

F ibre  cu rl  rad ius  m  ≥  2a  5 . 3  

Tensi l e  s trength  (med ian)  for 0 , 5  m  specimen  
l ength  

GPa  ≥  3 , 8  5 . 3  

Stress  corrosi on  suscepti bi l i ty parameter,  n
d
 –  ≥  1 8  5 . 3  

a
 Depend ing  on  spl i ci ng  methods,  a  m in imum  of 4  m  may be  speci fi ed  for fi bre  i n tended  to  be  used  i n  some  

cable  constructions  – such  as  ri bbon  cabl e.  
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A.4  Transmission  requirements  

Table  A. 3  conta ins  transm ission  requ irements  speci fic to  category B1 . 1  fi bres.  

Table  A.3  – Transmission  requ i rements  specific to  category B1 . 1  fibres  

Attribute  Un i t  Limi t Reference  

Attenuati on  coeffi cien t  at  1  31 0  nm  dB/km  ≤  0 , 40   

Attenuati on  coeffi cien t  at  1  550  nm  dB/km  ≤  0 , 30   

Attenuati on  coeffi cien t  at  1  625  nm   dB/km  ≤  0 , 40   

Zero  d i spers ion  wavel ength ,  λ
0
 nm  1  300  ≤  λ

0  
≤  1  324   

Zero  d i spersion  s l ope  ps/nm 2  ⋅  km  ≤  0 , 092   

Nom inal  MFD  range  at  1  31 0  nm  a  µm  8, 6  to  9 , 5   

MFD  tolerance  µm  ±  0 , 6   

Cabl e  cu t-off wavel ength  nm  ≤  1  260   

Macrobend ing  l oss  at  1  625  nm ,  1 00  tu rns  on  a  
30  mm  rad ius  mandrel  

dB  ≤  0 , 1   

Polari zation  mode  d i spersion  (PMD)  coeffi cien t  ps/√km  See  5. 4   

NOTE  I n  the  1  550  nm  reg ion ,  the  ch romatic  d i spersion  can  be  approximated  as  a  l i near function  wi th  

wavel ength .  A typical  va l ue  for the  chromatic  d i spers i on  at  1  550  nm  i s  1 7  ps/nm  ⋅  km  wi th  a  typical  s l ope  at  
1  550  nm  of 0 , 056  ps/nm 2  ⋅  km.  

a  The  va lue  of the  nom inal  MFD  shal l  be  agreed  between  suppl i er and  customer from  wi th i n  the  range  g i ven .  
The  tol erance  shown  i s  then  appl i ed  around  that  nom inal  va l ue.  

 

A.5  Environmental  requirements  

The requ i rements  of 5 . 5  shal l  be  met.  
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Annex B  

(normative)  
 

Fami ly speci fication  for category B1 .2  s ingle-mode fibres  

B.1  General  

This  d ispers ion  unsh i fted  s ing le-mode fibre  is  optim ized  for l ow l oss  i n  the  1  550  nm  reg ion ,  
wi th  cu toff wavelength  sh i fted  above  the  1  31 0  nm  reg ion .  

The  clauses  and  tables  i n  Annex B  con tain  particu lar requ i rements  appl icable  to  category 
B1 . 2  fibres.  Common  requ irements,  repeated  here  for ease  of reference  from  the  sectional  
speci fication ,  are  noted  by an  entry i n  the  “Reference”  column.  Relevan t notes  from  the  
sectional  speci fication  are  not  repeated  bu t i nd icated  wi th  a  superscript ”SS ” .  

There  are  three  sub-categories  wh ich  are  designated  as  wi th  suffixes,  “_b” ,  “_c”  and  “_d” .  
These  sub-categories  are  d istingu ished  by the  chromatic d ispers ion  coeffi cien t and  mode  fi e ld  
d iameter attribu te  speci fications.  

B.2  Dimensional  requirements  

Table  B. 1  conta ins  d imensional  requ irements  speci fic  to  category B1 . 2  fibres.  

Table  B . 1  – Dimensional  requ i rements  specific  to  category B1 .2  fibres  

Attribute  Un i t  Limi t Reference  

Cladd ing  d i ameter µm  1 25  ±  1  5 . 2  

Cl add ing  non-ci rcu lari ty  %  ≤  2 , 0  5. 2  

Core  concentri ci ty error µm  ≤  0 , 8  5. 2  

Primary coati ng  d iameter – uncolou red  
a  

µm  235  to  255  5. 2  

Primary coati ng  d iameter – col oured  
a  

µm  235  to  265  5. 2  

Primary coati ng -cladd ing  concentri ci ty error µm  ≤  1 2 , 5  5. 2  

F ibre  l eng th  km  See  5. 2  5. 2  

a
  Al ternati ve  nom inal  primary coati ng  d iameters  may be  used ,  (see  Tab le  2) ,  to  be  agreed  between  suppl i er 

and  customer.  

 

B.3  Mechanical  requirements  

Table  B. 2  conta ins  mechan ical  requ irements  speci fic  to  category B1 . 2  fibres.  
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Table  B .2  – Mechan ical  requ i rements  specific to  category B1 .2  fibres  

Attribute  Un i t  Limi t Reference  

Proof stress  l evel  GPa  ≥  0 , 69SS  5. 3  

Coati ng  stri p  force  (average)  SS
 

N  1 , 0  ≤  F
ave  

≤  5 , 0  5. 3  

Coati ng  stri p  force  (peak)  SS
 

N  1 , 0  ≤  F
peak 

≤  8 , 9  5. 3  

F ibre  cu rl  rad ius  m  ≥  2  a  5 . 3  

Tensi l e  s trength  (med ian )  for 0 , 5  m  specimen  
l ength  

GPa  ≥  3 , 8  5. 3  

Stress  corrosi on  suscepti bi l i ty parameter,  n
d
 – ≥  1 8  5. 3  

a
 Depend ing  on  spl i ci ng  methods,  a  m in imum  of 4  m  may be  speci fi ed  for fi bre  i n tended  to  be  used  i n  some  
cable  constructions  – such  as  ri bbon  cabl e.  

 

B.4 Transmission  requirements  

Table  B. 3  con tains  transm ission  requ irements  speci fic to  category B1 . 2  fibres.  There  are  
three  sub-categories  des ignated  as  “_b” ,  “_c”  and  “_d ” .  

Table  B .3  – Transmission  requ i rements  specific to  category B1 .2  fibres  

Attribute  Un i t   _b  Limi t _c  Limi t  _d  Limi t Reference  

Attenuati on  coeffi cien t  at  1  550  
nm  

dB/km  ≤  0 , 22  ≤  0 , 22  ≤  0 , 20   

Attenuati on  coeffi cien t  at  1  625  
nm   

dB/km  ≤  0 , 40  ≤  0 , 40  ≤  0 , 40   

D i spersion  s lope  at  1  550  nm  ps/nm 2  ⋅  km  ≤  0 , 07  ≤  0 , 07  ≤  0 , 07   

D i spers ion  coeffi ci en t  at  1  550  nm  ps/nm  ⋅  km  ≤  22  ≤  20  ≤  23   

Nom inal  MFD  range  at  1  550  nm  a  µm  9, 5  to  1 3 , 0  9 , 5  to  1 0 , 5  1 1 , 5  to  1 5, 0   

MFD  tolerance  µm  ±0, 7  ±0, 7  ±0, 7   

Cabl e  cu t-off wavel ength  nm  ≤  1  530  ≤  1  530  ≤  1  530   

Macrobend ing  l oss  at  1  625  nm ,  
1 00  tu rns  on  a  30  mm  rad ius  
mandrel  

dB  ≤  0 , 50  ≤  0 , 50  ≤  2 , 0  b   

Polari zation  mode  d i spers ion  
(PMD)  coeffi cien t  

ps/√km  See  5. 4  See  5. 4  See  5. 4   

a  The  va lue  of the  nom inal  MFD  shal l  be  agreed  between  suppl i er and  customer from  wi th i n  the  range  g i ven .  
The  tol erance  shown  i s  then  appl i ed  around  that  nom inal  va l ue  

b  Other app l i cation  speci fi c  test  cond i ti ons  and  requ i rements  (bend ing  rad i us  and  number of tu rns)  at  
1  550  nm  are  u nder study.  

 

B.5 Environmental  requirements  

The requ i rements  of 5 . 5  shal l  be  met.  
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Annex C  

(normative)  
 

Fami ly speci fication  for category B1 .3  s ingle-mode fibres  

C.1  General  

This  d ispersion  unsh i fted  s ing le-mode fibre  can  be  used  from  1  260  nm  up  to  1  625  nm .  
Chromatic d ispers ion  i n  th is  band  may impose  requ i rements  ei ther on  the  maximum  l ink 
l ength  or on  the  need  for accommodation .  

The  clauses  and  tables  i n  Annex C  con ta in  particu lar requ i rements  appl icable  to  category 
B1 . 3  fibres.  Common  requ i rements,  repeated  here  for ease  of reference  from  the  sectional  
speci fication ,  are  noted  by an  en try i n  the  “Reference”  column.  Relevant notes  from  the  
sectional  speci fication  are  not repeated  bu t i nd icated  wi th  a  superscript “SS ” .  

C.2  Dimensional  requirements  

Table  C. 1  con tains  d imensional  requ irements  speci fic  to  category B1 . 3  fibres.  

Table  C . 1  – Dimensional  requ i rements  specific  to  category B1 .3  fibres  

Attribute  Un i t  Lim i t Reference  

Cladd ing  d i ameter µm  1 25  ±  1  5 . 2  

Cl add ing  non-ci rcu lari ty  %  ≤  1 , 0  5 . 2  

Core  concentri ci ty error µm  ≤  0 , 6  5 . 2  

Primary coati ng  d iameter – uncolou red  
a  

µm  235  to  255  5. 2  

Primary coati ng  d iameter – col oured  
a  

µm  235  to  265  5. 2  

Primary coati ng -cladd ing  concentri ci ty error µm  ≤  1 2 , 5  5 . 2  

F ibre  l eng th  km  See  5. 2  5 . 2  

a
 Al ternati ve  nom inal  primary coati ng  d iameters  may be  used ,  (see  Tab le  2) ,  to  be  agreed  between  suppl i er 

and  customer.  

 

C.3  Mechanical  requirements  

Table  C. 2  con tains  mechan ical  requ i rements  speci fic  to  category B1 . 3  fibres.  

Table  C .2  – Mechan ical  requ irements  specific to  category B1 .3  fibres  

Attribute  Un i t  Limi t Reference  

Proof stress  l evel  GPa  ≥  0 , 69  SS  5. 3  

Coati ng  stri p  force  (average)SS  
N  1 , 0  ≤  F

ave  
≤  5 , 0  5 . 3  

Coati ng  stri p  force  (peak)SS  
N  1 , 0  ≤  F

peak 
≤  8 , 9  5 . 3  

F ibre  cu rl  rad ius  m  ≥  2  a  5 . 3  

Tensi l e  s trength  (med ian)  for 0 , 5  m  specimen  
l ength  

GPa  ≥  3 , 8  5 . 3  

Stress  corrosi on  suscepti bi l i ty parameter,  n
d
 –  ≥  1 8  5 . 3  

a
 Depend ing  on  spl i ci ng  methods,  a  m in imum  of 4  m  may be  speci fi ed  for fi bre  i n tended  to  be  used  i n  some  

cable  constructions  – such  as  ri bbon  cabl e.  
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C.4 Transmission  requirements  

Table  C. 3  con tains  transm ission  requ i rements  speci fic to  category B1 . 3  fibres.  

Table  C .3  – Transmission  requ i rements  specific to  category B1 .3  fibres  

Attribute  Un i t  Limi t Reference  

Attenuati on  coeffi cien t  from  1  31 0  nm  a  to  1  625  nm  dB/km  ≤  0 , 40   

Attenuati on  coeffi cien t  at  1  383  nm  ±  3  nm  dB/km  ≤  0 , 40  b   

Attenuati on  coeffi cien t  at  1  550  nm   dB/km  ≤  0 , 30   

Zero  d i spersion  wavel ength ,  λ0  nm  1  300  ≤  λ0  ≤  1  324   

Zero  d i spersion  s l ope  ps/nm 2  ⋅  km  ≤  0 , 092   

Nom inal  MFD  range  at  1  31 0  nm  c  µm  8, 6  to  9 , 5   

MFD  tolerance  µm  ±  0 , 6   

Cabl e  cu t-off wavel ength  nm  ≤  1  260   

Macrobend ing  l oss  at  1  625  nm ,  1 00  tu rns  on  a  30  mm  
rad ius  mandre l  

dB  ≤  0 , 1   

Pol ari zati on  mode  d i spersion  (PMD)  coeffi cien t  ps/√km  See  5. 4   

NOTE  I n  the  1  550  nm  reg i on ,  the  chromatic  d i spers ion  can  be  approximated  as  a  l i near functi on  wi th  

wavel ength .  A typical  va l ue  for the  chromatic  d i spers i on  at  1  550  nm  i s  1 7  ps/nm  ⋅  km  wi th  a  typical  s l ope  at  
1  550  nm  of 0 , 056  ps/nm 2  ⋅  km.  

a  Th is  wavel ength  reg ion  can  be  extended  to  1  260  nm  by add i ng  0 , 07  dB/km  i nduced  Rayl ei gh  scatteri ng  l oss  
to  the  attenuati on  val ue  at  1  31 0  nm .   

b
 The  average  attenuation  coeffi cien t  after ageing  accord ing  to  the  test  ou tl i ned  i n  the  fol l owing  paragraph  
shal l  be  l ess  than  the  value  speci fi ed  for the  range  of 1  31 0  nm  to  1  625  nm .   

c The  value  of the  nom inal  MFD  shal l  be  ag reed  between  suppl i er and  customer from  wi th i n  the  range  g i ven .  
The  tol erance  shown  i s  then  appl i ed  around  that  nom inal  va l ue.  

 

C.5 Hydrogen  ageing  for category B1 .3   

Select a  fibre  specimen  at least 1  km  long .  After spool ing  the  fibre  to  a  test configuration  that 
m in im izes  the  effect of wind ing  on  attenuation  at 1  31 0  nm ,  measure  the  attenuation  
coefficien t of the  specimen  at 1  240  nm  and  at  1  383  nm .  Th is  measurement g i ves  the  
basel ine  attenuation  for the  specimen.  Expose the  fibre  to  0, 01  atmospheres  of h yd rogen  at 
room  temperature  (reference  test) .  For practical  cons iderations,  such  as  the  avai labi l i ty of 
equ ipment and  testi ng  time,  h i gher H 2  concen trations  (e . g .  1  atm)  can  be  used  wi th  proper 
care  as  mentioned  in  Note  4.  During  th is  exposure,  mon i tor the  attenuation  coefficien t of the  
specimen  at 1  240  nm .  Th is  wavelength  i s  i nd icative  of the  molecu lar h ydrogen  present  i n  the  
specimen .  Constructi ng  the  change in  attenuation  as  the  mon i tored  resu l ts  m inus  the  basel i ne  

value,  con tinue  exposure  un ti l  the  1  240  nm  attenuation  changes  by ≥  0 , 03  dB/km .  At th i s  
time,  the  attenuation  increase  at  1  383  nm  may be  cons idered  fu l l y saturated ,  and  the  
specimen  may be  removed  from  the  h ydrogen  atmosphere.  After at l east 1 4  days  i n  the  
normal  l aboratory envi ronment,  measure  the  attenuation  coefficient of the  fibre  at 1  383  nm  
us ing  methods  A,  B  or C  of I EC 60793-1 -40: 2001 .  

NOTE  1  Th i s  i s  a  type  test  performed  peri od ical l y  to  ensu re  that  the  manufactu ri ng  process  rel i abl y yi e l ds  fi bre  
wi th  acceptabl e  ageing  characteri sti cs .  For example,  1 0  fi bre  samples  can  be  tested  every 6  months.  

NOTE  2  Th i s  test  i s  not  appropri ate  for hermetical l y coated  fi bre  (see  defi n i ti on  for hermetic  coati ng  i n  Tabl e  1 2).  

NOTE  3  For non -hermetic  fi bres,  typical  h yd rogen  exposu re  i s  from  4  days  to  6  days  (see  defi n i ti on  for hermetic  
coati ng  i n  Tab le  1 2).  

NOTE  4  To  be  usefu l ,  h yd rogen  agei ng  i s  performed  i n  H 2  concentrati ons  that  produce  resu l ts  representati ve  of 
the  actual  fi e l d  cond i ti ons.  Al though  i ncreased  H2  concentration  reduces  testi ng  time,  i t  tends  to  produce  s l i gh tl y  
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h igher val ues  of added  l oss  at  equ i valen t  exposure  time  (see  threshold  for i ncreases  a t  1  240  nm).  The  0 , 01  
atmosphere  test  i s  a  comprom ise  between  impracti cal l y  l ong  testi ng  times  and  un rea l i s ti cal l y  h i gh  added  l oss.  
When  testi ng  wi th  h i gher H2  concentration ,  the  reduced  testi ng  time  can  requ i re  i ncreased  safety measures.   

C.6  Environmental  requirements  

The requ i rements  of 5 . 5  shal l  be  met.  
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Annex D  

(normative)  
 

Fami ly speci fication  for category B2  single-mode fibres  

D.1  General  

This  d ispersion-sh i fted  s i ng le-mode  fibre  is  optim ized  for s i ng le-channel  transm ission  i n  the  
1  550  nm  reg ion .  Mu l ti p le  channels  can  on l y be  transm itted  i f care  is  taken  to  avoid  the  
effects  of four-wave m ixing  by,  for example,  moderating  the  power l evels  or appropriate  
spacing  or p lacement of the  channels .  

The  clauses  and  tables  i n  Annex D  con tain  particu lar requ irements  appl icable  to  category B2  
fibres.  Common  requ irements,  repeated  here  for ease  of reference  from  the  sectional  
speci fication ,  are  noted  by an  en try i n  the  “reference”  column.  Relevan t notes  from  the  
sectional  speci fication  are  not  repeated  bu t i nd icated  wi th  a  superscript “SS ” .  

There  are  two sub-categories  wh ich  are  des ignated  as  wi th  su ffixes,  “_a”  and  “_b”.  These  
sub-categories  are  d isti ngu ished  by the  g lass  geometry to lerances,  mode fie l d  d iameter 
to lerance,  and  chromatic d ispersion  coefficien t attribu te  speci fications.  

D.2  Dimensional  requirements  

Table  D . 1  con tains  d imensional  requ irements  speci fic  to  category B2  fibres.  

Table  D . 1  – Dimensional  requ irements  specific  to  category B2  fibres  

Attribute  Un i t  _a  Limi t  _b  Lim i t Reference  

Cladd ing  d i ameter µm  1 25  ±  1  1 25  ±  1  5 . 2  

Cladd ing  non-ci rcu lari ty  %  ≤  2 , 0  ≤  1 , 0  5 . 2  

Core  concentri ci ty error µm  ≤  0 , 8  ≤  0 , 6  5 . 2  

Primary coati ng  d iameter – uncolou red  
a  

µm  235  to  255  235  to  255  5. 2  

Primary coati ng  d iameter – col oured  
a  

µm  235  to  265  235  to  265  5. 2  

Primary coati ng -cladd ing  concentri ci ty error µm  ≤  1 2 , 5  ≤  1 2 , 5  5 . 2  

F ibre  l ength  km  See  5. 2  See  5. 2  5 . 2  

a  Al ternati ve  nom inal  primary coati ng  d iameters  may be  used ,  (see  Tab le  2) ,  to  be  agreed  between  suppl i er 
and  customer.  

 

D.3  Mechanical  requirements  

Table  D . 2  con tains  mechan ical  requ i rements  speci fic  to  category B2  fibres.  
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Table  D.2  – Mechan ical  requ irements  specific  to  category B2  fibres  

Attribute  Un i t  Lim i t Reference  

Proof stress  l evel  GPa  ≥  0 , 69  SS  5. 3  

Coati ng  stri p  force  (average)  SS
 

N  1 , 0  ≤  Fave  ≤  5 , 0  5 . 3  

Coati ng  s tri p  force  (peak)  SS
 

N  1 , 0  ≤  Fpeak ≤  8 , 9  5. 3  

F ibre  cu rl  rad ius  m  ≥  2  a  5 . 3  

Tensi l e  strength  (med ian)  for 0 , 5  m  
specimen  l eng th  

GPa  ≥  3 , 8  5 . 3  

S tress  corrosi on  suscepti bi l i ty parameter,  nd  –  ≥  1 8  5 . 3  

a
 Depend ing  on  spl i ci ng  methods,  a  m in imum  of 4  m  may be  speci fi ed  for fi bre  i n tended  to  be  used  i n  some  
cable  constructions  – such  as  ri bbon  cabl e.  

 

D.4 Transmission  requirements  

D.4. 1  General  

Table  D . 3  con tains  transm ission  requ i rements  speci fic to  category B2  fi bres.  

Table  D .3  – Transmission  requ irements  specific  to  category B2  fibres  

Attribute  Un i t  _a  Limi t  _b  Limi t Reference  

Attenuati on  coeffi cien t  at  1  31 0  nm  dB/km  ≤  0 , 50  ≤  0 , 50   

Attenuati on  coeffi cien t  at  1  550  nm  dB/km  ≤  0 , 30  ≤  0 , 30   

Attenuati on  coeffi cien t  at  1  625  nm   dB/km  ≤  0 , 40  ≤  0 , 40   

Chromatic  d i spersion  coeffi cien t  ps/nm  ⋅  km  See  D. 4. 2  See  D. 4. 3   

Nom inal  MFD range at  1  550  nm  a  µm  7, 8  to  8 , 5  7, 8  to  8, 5   

MFD  tolerance  µm  ±  0 , 8  ±  0 , 6   

Cabl e  cu t-off wavel ength  nm  ≤  1  270  ≤  1  270   

Macrobend ing  l oss  at  1  550  nm ,  1 00  tu rns   
on  a  30  mm  rad ius  mandrel  

dB  ≤  0 , 5  ≤  0 , 1   

Polari zation  mode  d i spersion  (PMD)  coeffi cien t  ps/√km  See  5. 4  See  5. 4   

a
 The  va lue  of the  nom inal  MFD  shal l  be  agreed  between  suppl i er and  customer from  wi th i n  the  range  g i ven .  
The  tol erance  shown  i s  then  appl i ed  around  that  nom inal  va l ue.  

 

D.4.2  Chromatic  d ispersion  coefficient requ irement for sub-category B2_a fibres  

The requ i rement i s  g i ven  as  a  combined  requ i rement on  the  absolu te  value  of the  chromatic  
d ispersion  coefficien t for a  range  of wavelength  and  a  l im i t  on  the  zero-d ispers ion  wavelength ,  

λ0 ,  and  s lope  at λ0 ,  S0 .  

|D(λ) |  ≤  3 , 5  ps/nm  ⋅  km  for 1  525  nm  ≤  λ  ≤  1  575  nm   

and  

1  500  nm  ≤  λ0  ≤  1  600  nm  

and  

S0  ≤  0 , 085  ps/nm
2  ⋅  km.  

International  Electrotechnical  Commission

 



 – 24  – I EC 60793-2-50:201 5  © I EC  201 5  

D.4.3  Chromatic  d ispersion  coefficient requ irement for sub-category B2_b  fibres  

The requ i rement i s  g iven  as  a  series  of bound ing  l i ne  segments  versus  wavelength .  These  
l ine  segment boundaries  are  equ ivalen t to  the  requ irements  stated  i n  D . 4 .2 .  The  un i ts  of 

chromatic  d ispers ion  coefficien t,  D(λ) ,  are  ps/nm  ⋅  km  and  the  un i ts  of wavelength ,  λ ,  are  nm .  

 ( ) ( )λDλ ≤−− 3,5525  1  0,085   for 1  460  nm  ≤  λ  ≤1  525  nm  

 ( ) ( )λλ D≤− 600  1
75

3,5
  for 1  525  nm  ≤  λ  ≤1  625  nm  

 ( ) ( )500  1
75

3,5
−≤ λλD  for 1  460  nm  ≤  λ  ≤1  575  nm  

 ( ) ( ) 3,5575  1  0,85 +−≤ λλD  for 1  575  nm  ≤  λ  ≤1  625  nm  

D.5 Environmental  requirements  

The requ i rements  of 5 . 5  shal l  be  met.  
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Annex E  
(normative)  

 
Fami ly speci fication  for category B4 single-mode fibres  

E.1  General  

This  non-zero d ispers ion-sh i fted  s i ng le-mode  fibre  i s  optim ized  for mu l ti p le  channel  
transm ission  i n  the  1  550  nm  reg ion  wi th  a  cu t-off wavelength  that may be  sh i fted  above the  
1  31 0  nm  reg ion .  The  d i spers ion  coefficient i s  requ i red  to  be  non-zero th roughou t the  band  
from  1  530  nm  to  1  565  nm ,  bu t may be  e i ther posi ti ve  or negative.  Depend ing  on  the  
d ispers ion  characteristics,  mu l ti p le  channel  transm ission  may be  poss ib le  at bands  e i ther 
above or below the  normal  1  550  nm  reg ion .  

The  clauses  and  tables  i n  Annex E  conta in  particu lar requ i rements  appl icable  to  category B4  
fibres.  Common  requ irements,  repeated  here  for ease  of reference from  the  sectional  
speci fication ,  are  noted  by an  en try i n  the  “reference”  column.  Relevant notes  from  the  
sectional  speci fication  are  not  repeated  bu t i nd icated  wi th  a  superscript “SS ” .  

There  are  th ree  sub-categories  wh ich  are  designated  as  wi th  suffixes,  “_c”,  “_d” ,  and  “_e” .  
These  sub-categories  are  d isti ngu ished  by the  chromatic d ispers ion  coefficien t attribute  
speci fications.  For sub-category B4_c,  the  trad i ti onal  “box speci fication”  i s  main tained .  For 
sub-categories  B4_d  and  B4_e fibres,  the  chromatic d ispers ion  l im i ts  are  i n  the  form  of a  pai r 
of curves  versus  wavelength .  See  Annex H  for more  i n formation  on  these  curves.  

E.2  Dimensional  requirements  

Table  E. 1  conta ins  d imensional  requ irements  speci fic  to  category B4  fibres.  

Table  E. 1  – D imensional  requ i rements  specific  to  category B4 fibres  

Attribute  Un i t  Lim i t Reference  

Cladd ing  d i ameter µm  1 25  ±  1  5 . 2  

Cladd ing  non-ci rcu lari ty  %  ≤  1 , 0  5 . 2  

Core  concentri ci ty error µm  ≤  0 , 6  5 . 2  

Primary coati ng  d iameter – uncolou red  
a  

µm  235  to  255  5. 2  

Primary coati ng  d iameter – col oured  
a  

µm  235  to  265  5. 2  

Primary coati ng -cladd ing  concentri ci ty error µm  ≤  1 2 , 5  5. 2  

F ibre  l ength  km  See  5. 2  5. 2  

a  Al ternati ve  nom inal  primary coati ng  d iameters  may be  used  (see  Table  2 ) ,  to  be  agreed  between  suppl i er 
and  customer.  

 

E.3  Mechanical  requirements  

Table  E. 2  conta ins  mechan ical  requ irements  speci fic  to  category B4  fibres.  
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Table  E.2  – Mechanical  requ i rements  specific  to  category B4 fibres  

Attribute  Un i t  Limi t Reference  

Proof s tress  l evel  GPa  ≥  0 , 69  SS  5. 3  

Coati ng  s tri p  force  (average)  SS
 

N  1 , 0  ≤  Fave  ≤  5 , 0  5 . 3  

Coati ng  s tri p  force  (peak)  SS
 

N  1 , 0  ≤  Fpeak ≤  8 , 9  5 . 3  

F ibre  cu rl  rad ius  m  ≥  2  a  5 . 3  

Tensi l e  s trength  (med ian)  for 0 , 5  m  specimen  
l eng th  

GPa  ≥  3 , 8  5 . 3  

Stress  corrosi on  suscepti bi l i ty parameter,  nd  – ≥  1 8  5 . 3  

a
 Depend ing  on  spl i ci ng  methods,  a  m in imum  of 4  m  may be  speci fi ed  for fi bre  i n tended  to  be  used  i n  some  
cable  constructions  – such  as  ri bbon  cabl e.  

 

E.4 Transmission  requirements  

E.4.1  General  

Table  E. 3  conta ins  transm ission  requ irements  speci fic to  category B4  fi bres.  

Table  E.3  – Transmission  requ i rements  specific to  category B4 fibres  

Attribute  Un i t  Lim i t Reference  

Attenuati on  coeffi cien t  at  1  550  nm  dB/km  ≤  0 , 30   

Attenuati on  coeffi cien t  at  1  625  nm   dB/km  ≤  0 , 40   

Chromati c  d i spersion  coeffi cien t  ps/nm  ⋅  km  See  E . 4 . 2 ,  E . 4 . 3 ,  and  E . 4 . 4   

Nom inal  MFD range  at  1  550  nm  a  µm  8, 0  to  1 1 , 0   

MFD  tolerance  µm  ±  0 , 6   

Cabl e  cu t-off wavel ength  nm  ≤  1  450   

Macrobend ing  l oss  at  1  625  nm ,  1 00  tu rns   
on  a  30  mm  rad ius  mandrel  

dB  ≤  0 , 1   

Polari zation  mode  d i spersion  (PMD)  coeffi cien t  ps/√km  See  5. 4   

a  The  va lue  of the  nom inal  MFD  shal l  be  agreed  between  suppl i er and  customer from  wi th i n  the  range  g i ven .  
The  tol erance  shown  i s  then  appl i ed  around  that  nom inal  va l ue.  

 

NOTE  Annex H  i ncl udes  implementation  examples  that  do  not  precl ude  any other possib l e  implementations.  

E.4.2  Chromatic  d ispersion  coefficient l imits  for sub-category B4_c fibres  

The chromatic d ispers ion  coefficien t,  D(λ) ,  i s  g iven  in  ps/nm  ⋅  km  and  varies  wi th  wavelength ,  
λ .  The fol lowing  inequal i ti es  shal l  be  met:  

( ) km    ps/nm  1 0,0km    ps/nm  1 ,0 maxmin ⋅≤≤≤≤⋅ DDD λ  

for nm  565  1nm  530  1 ≤≤ λ  

and  km   ps/nm  5,0minmax ⋅≤− DD .  

The  s i gn  of the  chromatic  d ispersion  coefficien t may be  pos i ti ve  or negative,  bu t D(λ)  shal l  not  

cross  zero  i n  the  range  of wavelengths  from  1  530  nm  to  1  565  nm .  

The  values  of Dmin  and  Dmax  as  wel l  as  the  s ign  shal l  be  agreed  between  customer and  

suppl ier.  
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E.4.3  Chromatic  d ispersion  coefficient l imi ts  for sub-category B4_d  fibres  

The chromatic d ispersion  coefficien t,  D(λ) ,  i s  g iven  in  ps/nm  ⋅  km  and  varies  wi th  wavelength ,  

λ .  The  fo l lowing  inequal i ti es  shal l  be  met:  

( ) ( ) ≤≤−− λλ D4,204601
90

7,00
 ( ) 3,294601

90

2,91
+−λ  

for nm550 1nm 4601 ≤≤ λ  

and  ( ) ( ) ≤≤+− λλ D2,80550  1
75

2,97  ( ) 6,20550  1
75

5,06
+−λ  

for nm  625 1nm  5501 ≤≤ λ  

E.4.4  Chromatic  d ispersion  coefficient l imi ts  for sub-category B4_e  fibres  

The chromatic d ispers ion  coefficien t,  D(λ) ,  i s  g iven  in  ps/nm  ⋅  km  and  varies  wi th  wavelength ,  

λ .  The  fo l lowing  inequal i ti es  shal l  be  met.  

( ) ( ) ( ) 4,664601
90

4,65
0,644601

90

5,2
+−≤≤+− λλλ D  

for nm 550  1nm 460 1 ≤≤ λ  

and  ( ) ( ) ( ) 9,31550 1
75

4,1 2
6,06550 1

75

3,30
+−≤≤+− λλλ D  

for nm 625 1nm 550 1 ≤≤ λ  

E.5 Environmental  requirements  

The requ i rements  of 5 . 5  shal l  be  met.  
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Annex F  
(normative)  

 
Fami ly speci fication  for category B5 single-mode fibres  

F.1  General  

This  non-zero d ispers ion-sh i fted  s i ng le-mode  fibre  i s  optim ized  for mu l ti p le  channel  
transm ission  i n  the  wavelength  range  of 1  460  nm  to  1  625  nm  wi th  the  pos i ti ve  value  of the  
chromatic  d ispersion  coefficien t that  i s  greater than  some non -zero value.  Th is  fi bre  can  be  
used  for both  CWDM  and  DWDM systems  th roughou t the  wavelength  reg ion  between  
1  460  nm  and  1  625  nm .  

The  clauses  and  tab les  i n  Annex F  con tain  particu lar requ irements  appl icable  to  category B5  
fibres.  Common  requ i rements,  repeated  here  for ease  of reference from  the  sectional  
speci fication ,  are  noted  by an  en try i n  the   “reference”  column.  Relevan t notes  from  the  
sectional  speci fication  are  not  repeated  bu t i nd icated  wi th  a  superscript “SS” .  

F.2  Dimensional  requirements  

Table  F. 1  contains  d imensional  requ i rements  speci fic  to  category B5  fibres.  

Table  F .1  – Dimensional  requ irements  specific  to  category B5 fibres  

Attribute  Un i t  Lim i t Reference  

Cladd ing  d i ameter µm  1 25  ±  1  5 . 2  

Cladd ing  non-ci rcu lari ty  %  ≤  2 , 0  5. 2  

Core  concentri ci ty error µm  ≤  0 , 8  5. 2  

Primary coati ng  d iameter – uncolou red  
a  

µm  235  to  255  5. 2  

Primary coati ng  d iameter – col oured  
a  

µm  235  to  265  5. 2  

Primary coati ng -cladd ing  concentri ci ty error µm  ≤  1 2 , 5  5. 2  

F ibre  l eng th  km  See  5. 2  5. 2  

a   Al ternati ve  nom inal  primary coati ng  d iameters  may be  used ,  (see  Tabl e  2 ) ,  to  be  agreed  between  suppl i er 
and  customer.  

 

F.3  Mechanical  requirements  

Table  F. 2  contains  mechan ical  requ i rements  speci fic  to  category B5  fibres.  
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Table  F .2  – Mechan ical  requ irements  specific to  category B5 fibres  

Attribute  Un i t  Lim i t Reference  

Proof stress  l evel  GPa  ≥  0 , 69  SS  5 . 3  

Coati ng  stri p  force  (average)  SS  N  1 , 0  ≤  Fave  ≤  5 , 0  5. 3  

Coati ng  stri p  force  (peak)  SS  N  1 , 0  ≤  Fpeak  ≤  8 , 9  5. 3  

F ibre  curl  rad ius  m  ≥  2  a  5 . 3  

Tensi l e  strength  (med ian )  for 0 , 5  m  specimen  
l ength  

GPa  ≥  3 , 8  5. 3  

S tress  corrosi on  suscepti bi l i ty parameter,  nd  –  ≥  1 8  5 . 3  

a  Depend ing  on  spl i ci ng  methods,  a  m in imum  of 4  m  may be  speci fi ed  for fi bre  i n tended  to  be  used  i n  some  
cable  constructions,  such  as  ri bbon  cabl e.   

 

F.4 Transmission  requirements  

F.4. 1  General  

Table  F. 3  contains  transm ission  requ i rements  speci fic to  category B5  fi bres.  

Table  F .3  – Transmission  requ i rements  specific  to  category B5 fibres  

Attribute  Un i t  Limi t Reference  

Attenuati on  coeffi cien t  at  1  460  nm  dB/km  ≤  0 , 40   

Attenuati on  coeffi cien t  at  1  550  nm  dB/km  ≤  0 , 30   

Attenuati on  coeffi cien t  at  1  625  nm  dB/km  ≤  0 , 40   

Chromatic  d i spers ion  coeffi cien t  a  ps/nm  ⋅  km  See  F. 4. 2   

Nom inal  MFD  range  at  1  550  nm  b  µm  7, 0  to  1 1 , 0   

MFD  tolerance  µm  ±  0 , 7   

Cabl e  cu t-off wavel ength  nm  ≤  1  450   

Macrobend ing  l oss  at  1  625  nm ,  1 00  tu rns  on  a  30  mm  rad ius  mandrel  dB  ≤0, 50   

Polari zation  mode  d i spersion  (PMD)  coeffi cien t  ps/√km  See  5. 4   

a  I f a  Raman  pump i s  used  ou ts i de  the  wavel ength  reg i on  from  1  460  nm  to  1  625  nm ,  fi bre  properti es  have  to  

be  su i table  for accommodating  th i s  pump,  for example  λ
0
 may need  to  be  l ess  than  the  pump  wavelength .  

b  The  val ue  of nom inal  MFD  sha l l  be  ag reed  between  suppl i er and  customer from  wi th i n  the  range  g i ven .  The  
tolerance  shown  i s  then  appl i ed  around  that  nom inal  va l ue.  

 

F.4.2  Chromatic  d ispersion  coefficient for category B5  fibres  

The chromatic d ispersion  coefficient,  D(λ) ,  is  g iven  in  ps/nm  ⋅  km  and  varies with  wavelength,  λ.  

The fol lowing  inequal i ti es  shal l  be  met:  

4,604601
90

4,68
1 ,004601

90

2,60
+−≤≤+− )()()( λλλ D  

for nm550 1nm4601 ≤≤ λ  

and  9,285501
75

4,72
3,605501

75

0,98
+−≤≤+− )()()( λλλ D  

for nm6251nm5501 ≤≤ λ  
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F.5 Environmental  requirements  

The requ i rements  of 5 . 5  shal l  be  met.  
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Annex G  
(normative)  

 
Family speci fication  for category B6 single-mode fibres  

G.1  General  

This  speci fication  describes  two main  sub-category groups  of bend ing  l oss  i nsens i ti ve  s i ng le-
mode optica l  fibre  wh ich  are  su i table  for u se  i n  the  access  networks,  i nclud ing  i ns ide  
bu i l d ings  at the  end  of these  networks.   

The  clauses  and  tab les  i n  Annex G  con ta in  particu lar requ i rements  appl icable  to  category B6  
fibres.  Common  requ irements,  repeated  here  for ease  of reference from  the  sectional  
speci fication ,  are  noted  by an  en try i n  the  “reference”  column.  Relevant notes  from  the  
sectional  speci fication  are  not  repeated  bu t i nd icated  wi th  a  superscript “SS ” .  

There  are  four sub-categories  wh ich  are  des ignated  wi th  suffixes  “_a1 ”,  “_a2”,  “_b2”  and  
“_b3” .  The  fibres  are  su i table  to  be  used  in  the  O,  E,  S,  C  and  L-band  ( i . e .  throughout the   
1  260  nm  to  1  625  nm  range).  They have  improved  bend ing  l oss  and  ti gh ter d imensional  
speci fications  compared  to  B1 .3  fibres  for improved  connectivi ty.  

Sub-categories  B6_a1  and  B6_a2  fibres  are  a  subset of category B1 . 3  fibres  and  therefore  
are  compl ian t wi th  B1 . 3  fi bres  and  have  the  same transm ission  properties.   

NOTE  1  Compl iance  here  means  adherence  to  the  referenced  fi bre  category (B1 . 3)  meeti ng  or exceed i ng  the  
val ues  of the  speci fi ed  attri bu tes.  

Sub-category B6_a1  fi bres  are  appropriate  for a  m in imum  bend  rad ius  of 1 0  mm ;  sub-
category B6_a2  fi bres  for a  m in imum  bend  rad ius  of 7 , 5  mm.   

Sub-categories  B6_b2  and  B6_b3  fi bres  are  i n tended  to  be  used  for restricted  d istances  ( l ess  
than  1  000  m )  at  the  end  of access  networks,  i n  particu lar i ns ide  bu i l d ings  or near bu i ld ings  
(e. g .  ou ts ide  bu i l d i ng  riser cabl i ng).  Appl ication  length  of B6_b fibre ,  however,  depends  on  the  
deployment strategy of each  network operator.   

Sub-category B6_b  fibres  are  not necessari l y compl ian t wi th  category B1 . 3  fi bres  in  terms  of 
chromatic d ispers ion  coefficien t speci fications.  These  fi bres,  however,  are  system  compatib le  
wi th  B6_a (and  B1 . 3)  fibres  i n  Access  networks.   

NOTE  2  Compatibi l i ty here  means  that  the  product  i n  th i s  sub-category wi l l  i n troduce  neg l i g i ble  system  
impai rment or d epl oyment  i ssues  bu t  may not  be  compl ian t  wi th  the  referenced  fi bre  category (B1 . 3).  

Sub-category B6_b2  fi bres  are  appropriate  for a  m in imum  bend  rad ius  of 7 , 5  mm;  
sub-category B6_b3  fibres  for a  m in imum  bend  rad ius  of 5  mm .   

NOTE  3  Most category B1 . 1  and  B1 . 3  fi bres  depl oyed  have  macrobend i ng  l osses  of several  dBs  over ten  tu rns  at  
1  625  nm  wi th  1 5  mm  bend  rad ius .  

G.2  Dimensional  requirements  

Table  G . 1  contains  d imensional  requ irements  speci fic  to  category B6  fibres.  
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Table  G . 1  – Dimensional  requ irements  specific  to  category B6 fibres  

Attribute  Un i t  Lim i t Reference  

Cladd ing  d i ameter µm  1 25  ±  0 , 7  5. 2  

Cladd ing  non-ci rcu lari ty  %  ≤  1 , 0  5. 2  

Core  concentri ci ty error µm  ≤  0 , 5  5. 2  

Primary coati ng  d iameter – uncolou red  
a  

µm  235  to  255  5. 2  

Primary coati ng  d iameter – col oured  
a  

µm  235  to  265  5. 2  

Primary coati ng -cladd ing  concentri ci ty error µm  ≤  1 2 , 5  5. 2  

F ibre  l eng th  km  See  5. 2  5. 2  

a  Al ternati ve  nom inal  primary coati ng  d iameters  may be  used  (see  Table  2 ) ,  to  be  agreed  between  suppl i er 
and  customer.  

 

G.3 Mechanical  requirements  

Table  G . 2  contains  mechan ical  requ i rements  speci fic  to  category B6  fibres.  

Table  G.2  – Mechan ical  requ i rements  specific to  category B6  fibres  

Attribute  Un i t  Lim i t Reference  

Proof stress  l evel  
a  

GPa ≥  0 , 69SS  5 . 3  

Coati ng  stri p  force  (average)  SS  N  1 , 0  ≤  Fave  ≤  5 , 0  5. 3  

Coati ng  stri p  force  (peak)  SS  N  1 , 0  ≤  Fpeak  ≤  8 , 9  5 . 3  

F ibre  curl  rad ius  m  ≥  2  b  5 . 3  

Tensi l e  s trength  (med ian )  for 0 , 5  m  specimen  l eng th  GPa  ≥  3 , 8  5 . 3  

Stress  corrosi on  suscepti bi l i ty parameter,  nd  –  ≥  1 8  5 . 3  

a  The  fa i l u re  probabi l i ty for fi bre  under 30  mm  of rad ius  bend  as  described  i n  category B1 . 3  of th i s  standard ,  
i ncreases  wi th  decreasing  bend  rad i us.  The  mechan ical  re l i abi l i ty of opti cal  fi bre  i n  th i s  appl i cation  space  i s  
a  function  of the  characteri sti cs  of the  cabl e  structu re,  the  i nstal l ati on  techn iques  and  depl oyment  cond i ti ons.  
Atten tion  i s  d rawn  to  the  fact  that,  for some  i nstal l ati ons,  add i ti onal  constrai n ts  on  i nstal l ati on ,  such  as  
h i gher fi bre  proof test  l evel s  or other factors  may be  requ i red  to  ensu re  the  fu l l  expected  l i fe.  I t  i s  
recommended  that  the  proof stress  l evel  appl i ed  to  fi bre  and  other factors  a long  wi th  the  requ i red  re l i abi l i ty  
l evel  du ri ng  i ts  l i fetime  are  agreed  between  suppl i er and  customer consideri ng  the  envi ronmental  cond i ti ons  
imposed  on  the  fi bres  du ri ng  and  after i nsta l l ati on .  

b  Depend ing  on  spl i ci ng  methods,  a  m in imum  of 4  m  may be  speci fi ed  for fi bre  i n tended  to  be  used  i n  some  
cable  constructions,  such  as  ri bbon  cabl e.   

 

G.4 Transmission  requirements  

Table  G . 3  contains  transm ission  requ i rements  speci fic to  category B6  fibres.  

NOTE  Some l im i ts  are  not  speci fi ed  for sub-categori es  of B6  fi bres.  These  are  i nd icated  by NS  i n  Tabl e  G . 3.  
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Table  G.3  – Transmission  requ irements  specific  to  category B6 fibres  

Attribute  Un i t   B6_a1  
Limi t 

B6_a2  
Lim i t 

B6_b2  
Limi t 

B6_b3  
Limi t 

Referen-
ce  

Attenuati on  coeffi cien t  from  
1  31 0  nm  to  1  625  nm  

a
 

dB/km  ≤  0 , 40  ≤  0 , 40  ≤  0 , 40  ≤  0 , 40   

Attenuati on  coeffi cien t  at  

1  383  mm  ±  3  nm  b  
dB/km  ≤  0 , 40  ≤0, 40  ≤  0 , 40   ≤  0 , 40    

Attenuati on  coeffi cien t  at  
1  550  nm  

dB/km  ≤  0 , 30  ≤  0 , 30  ≤  0 , 30  ≤  0 , 30   

Zero  d i spersion  wavel ength ,  λ
0  

nm  1  300  ≤  λ
0   

≤  1  324  
1  300  ≤  λ

0  

≤  1  324  
1  250  ≤  λ

0  

≤  1  350  
1  250  ≤  λ

0  

≤  1  350  
 

Zero  d i spersion  s l ope  ps/nm 2  ⋅  km  ≤  0 , 092  ≤  0 , 092  ≤  0 , 1 1  ≤  0 , 1 1   

Nom inal  MFD  range  at  1  31 0  nm c  µm  8, 6  to  9 , 5  8, 6  to  9 , 5  8, 6  to  9 , 5  8 , 6  to  9 , 5   

MFD  tolerance  µm  ±  0 , 4  ±  0 , 4  ±  0 , 4  ±  0 , 4   

Cabl e  cu t-off wavel ength  nm  ≤  1  260  ≤  1  260  ≤  1  260  ≤  1  260   

Macrobend ing  l oss  at  1  550  nm ,  
1 0  tu rns  on  a  1 5  mm  rad ius  
mandrel  

dB  ≤  0 , 25  ≤  0 , 03  ≤  0 , 03  NS   

Macrobend ing  l oss  at  1  550  nm ,  
1  tu rn  on  a  1 0  mm  rad ius  
mandrel  

dB  ≤  0 , 75  ≤  0 , 1  ≤  0 , 1  ≤  0 , 03   

Macrobend ing  l oss  at  1  550  nm ,  
1  tu rn  on  a  7 , 5  mm  rad ius  
mandrel  

dB  NS  ≤  0 , 5  ≤  0 , 5  ≤0, 08   

Macrobend ing  l oss  at  1  550   nm ,  
1  tu rn  on  a  5  mm  rad ius  mandrel   

dB  NS  NS  NS  ≤  0 , 1 5   

Macrobend ing  l oss  at  1  625  nm ,  
1 0  tu rns  on  a  1 5  mm  rad i us  
mandrel  

dB  ≤  1 , 0  ≤0, 1  ≤  0 , 1  NS   

Macrobend ing  l oss  at  1  625  nm ,  
1  tu rn  on  a  1 0  mm  rad ius  
mandrel  

dB  ≤  1 , 5  ≤0, 2  ≤  0 , 2  ≤  0 , 1   

Macrobend ing  l oss  at  1  625  nm ,  
1  tu rn  on  a  7 , 5  mm  rad ius  
mandrel  

dB  

ps/nm  ⋅  km  
NS  ≤1 , 0  ≤1 , 0  ≤  0 , 25   

Macrobend ing  l oss  at  1  625  nm ,  
1  tu rn  on  a  5  mm  rad ius  mandrel   

dB   NS  NS  NS  ≤  0 , 45   

Polari zation  mode  d i spers ion  
(PMD)  coeffi cien t  

ps/√km  See  5. 4  See  5. 4  See  5. 4
 

See 5. 4
 

 

NOTE  For B6_a1  and  B6_a2  fi bres  the  chromatic  d i spersion  i n  the  1  550  nm  reg ion ,  can  be  approximated  as  a  

l i near function  wi th  wavelength .  A typical  va l ue  for the  chromatic  d i spersion  at  1  550  nm  i s  1 7  ps/nm  ⋅  km  wi th  a  
typical  s l ope  at  1  550  nm  of 0 , 056.  

a  Th is  wavelength  reg i on  can  be  extended  to  1  260  nm  by add i ng  0 , 07  dB/km  i nduced  Raylei gh  scatteri ng  l oss  
to  the  attenuati on  val ue  at  1  31 0  nm .   

b
 The  average  attenuation  coeffi cien t  after ageing  accord ing  to  the  test  ou tl i ned  i n  Cl ause  C. 5,  “Hydrogen  
agei ng  for B1 . 3”  shal l  be  l ess  than  the  value  speci fi ed  for the  range  of 1  31 0  nm  to  1  625  nm.   

c
 The  value  of the  nom inal  MFD  shal l  be  ag reed  between  suppl i er and  customer from  wi th i n  the  range  g i ven .  
The  tol erance  shown  i s  then  appl i ed  around  that  nom inal  va l ue.   

 

G.5 Environmental  requirements  

The requ i rements  of 5 . 5  shal l  be  met.  
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Annex H  
( in formative)  

 
System design  information  for category B4 single-mode  fibres  

H.1  General  

The fol l owing  are  examples  of implementations  that are  des igned  to  optim ize  various  tradeoffs  
i n  power,  channel  spacing ,  ampl i fi er separation ,  l i nk length  and  b i t  rate.  Al l  these  examples  
g i ven  in  Table  H . 1  are  primari l y variations  in  the  a l l owed  chromatic d ispersion ,  d ispersion  
s lope,  and  non- l inear coefficien t.  These  are  examples  on l y,  wh ich  do  not preclude  other 
poss ib le  implementations.  The  order of the  examples  is  arbi trary and  does  not reflect any 
priori ty.  

Table  H . 1  – Examples  for λmin  =  1  530  nm  and  λmax  =  1  565 nm  

Example   
ID  

Dmin  
ps/nm  ⋅  km  

Dmax 
ps/nm  ⋅  km  

Sign  Typical  
d i spersion  
coefficient  
at  1  550  nm  

ps/nm  ⋅  km  

Typical  
d ispersion  
s lope  

at 1  550  nm  

ps/nm2  ⋅  km  

A 1 , 3  5, 8  +  3 , 7  0 , 070  

B  2 , 0  6 , 0  +  4 , 2  0 , 085  

C  2 , 6  6 , 0  +  4 , 4  0 , 045  

D  5, 0  1 0 , 0  +  8 , 0  0 , 058  

E  1 , 0  6 , 0  −  –2 , 3  0 , 065  

 

The  speci fication  values  found  i n  E. 4. 3  and  E. 4 .4  were  determ ined  from  two surveys  i n  wh ich  
mu l tip le  vendors  of these  sub-categories  responded  wi th  average  and  standard  deviation  of 
the  chromatic d ispers ion  coefficient versus  wavelength .  The  bound ing  curves  enclose  a l l  
these  resu l ts  at average  p l us  or m inus  th ree  standard  deviations.  The  bound ing  curves  
resu l ting  from  enclos ing  the  average  p lus  or m inus  one  standard  deviation  may be  usefu l  for 
system  des ign .  These  are  g i ven  i n  the  fo l lowing  clauses.  

H.2  One standard  deviation  l imi ts  for sub-category B4_d  fibres  

The fo l l owing  represent l im i ts  derived  from  cons idering  mu l ti p le  vendors  of sub-category B4_d  
fibres  and  average  p lus  or m inus  one  standard  deviation :  

( ) ( ) ( ) 2,604601
90

2,78
3,44601

90

6,94
+−≤≤−− λλλ D  

for nm 5501nm 4601 ≤≤ λ  

and  ( ) ( ) ( ) 5,385501
75

5,28
3,0550 1

75

3,1 3
+−≤≤+− λλλ D  

for nm  625  1nm  550  1 ≤≤ λ  

F i gu re  H . 1  shows  the  chromatic  d ispersion  coefficien t l im i ts  associated  wi th  the  speci fication ,  
i . e .  three  s igma l im i ts ,  and  the  va lues  that cou ld  be  used  in  system  design ,  i . e. 1  s i gma l im i ts .  
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Figure H . 1  – Sub-category B4_d  chromatic  d ispersion  coefficient  l im its  

H.3  One standard  deviation  l imi ts  for sub-category B4_e fibres  

The fo l l owing  represent l im i ts  derived  from  cons idering  mu l ti p le  vendors  of sub-category B4_e  
fibres  and  average  p lus  or m inus  one  standard  deviation :  

( ) ( ) ( ) 3,894601
90

4,56
1 ,684601

90

5,28
+−≤≤+− λλλ D  

for 1  460  nm  ≤  λ   ≤  1  550  nm   

and  ( ) ( ) ( ) 8,45550 1
75

3,96
6,96550 1

75

3,05
+−≤≤+− λλλ D  

for 1  500  nm  ≤  λ  ≤  1  625  nm  

Figu re  H . 2  shows  the  chromatic  d ispersion  coefficien t l im i ts  associated  wi th  the  speci fication ,  
i . e .  three  s i gma l im i ts ,  and  the  va lues  that cou ld  be  used  i n  system  des ign ,  i . e .  one  s igma 
l im i t.  

 

Figure H .2  – Sub-category B4_e chromatic d ispersion  coefficient  l im its  
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Annex I  
(informative)  

 
Map from IEC nomenclature  to  ITU-T recommendations  

Table  I . 1  shows a  map  from  the  I EC designations  to  the  I TU-T recommendations.  The  I TU -T 
recommendations  as  wel l  as  the  I EC categories/sub-categories  wi th in  each  recommendation  
are  g iven .  I n  some cases,  as  for Recommendation  G . 652,  a  g i ven  I EC des ignation  maps  to  
mu l tip le  categories  i n  the  I TU -T because  the  I TU  categories  are  d istingu ished  by cabled  fi bre  
attribute  (PMDQ)  performance  wh ich  are  not d istingu ished  in  the  I EC  fibre  speci fications.  

Table  I . 1  – Map  of IEC  to  ITU  

IEC  ITU -T 

B1 . 1  G . 652.A/B  

B1 . 2_b  G . 654.B  

B1 . 2_c  G . 654.C  

B1 . 2_d  G . 654. D  

B1 . 3  G . 652.C/D  

B2_a  G . 653.A 

B2_b  G . 653.B  

B4_c G . 655.C  

B4_d  G . 655. D  

B4_e  G . 655.E  

B5  G . 656  

B6_a1  G . 657.A1  

B6_a2  G . 657.A2  

B6_b2  G . 657.B2  

B6_b3  G . 657.B3  

NOTE  I n  the  I TU-T  column ,  "A"  means  category A,  wh i l e  "A/B"  means  categories  
A and  B .  
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